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employed due to a lack of universally applicable primers. Here I describe a
protocol that led to successful amplification and sequencing of three low copy
nuclear genes for Pelargonium section Myrrhidium. First, all low copy nuclear
genes available in Genbank were listed for the common garden ‘geranium’
Pelargonium x hortorum. If similar sequences were available for other
angiosperm taxa, they were aligned with P. x hortorum. Primer pairs that
would allow PCR amplification were designed in conserved region. Three loci
met all these criteria and were sequenced, and cloned if necessary, for eight taxa.
The resulting phylogenetic gene trees show high levels of congruence for the
diploid members of Pelargonium section Myrrhidium. Two species have two
copies for each locus in almost all cases and their phylogenetic placement cannot
be interpreted in a straightforward way. We can conclude, however, that for
P. caucalifolium their origin must have been through allopolyploidization. For
P. multicaule, homoploid hybridization seems the best explanation for the
observed pattern. The low copy nuclear gene trees show adequate levels of
variation for subsequent evolutionary studies, in contrast to a gene tree based on
plastid trnLF sequences. This approach may therefore be beneficial for other
phylogenetic studies that operate at the species-level.
doi:10.1016/j.sajb.2008.01.117
Genotyping Solanum lycopersicum and its related wild species using Diversity
Arrays Technology (DArT)
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The domesticated tomato (Lycopersicon esculentum Mill) is the world's
most valuable commercially produced vegetable, which is largely consumed in
its fresh state. Various studies have implicated the consumption of tomato and
tomato-based products with the prevention of certain cancers and heart diseases.
Health benefits associated with tomatoes are due to the antioxidant compounds
such as lycopene, ascorbic acid, phenolics and flavonoids present in the fruit.
Significant genotypic and phenotypic differences occur between domesticated
and wild tomato species. The domestication of Lycopersicon esculentum
resulted in a phenotypically desirable large, red fruit with significant shape
variation, but with a tremendous loss in genetic diversity. In contrast wild tomato
species exhibit a small, invariably round fruit, with significant genomic
diversity. To address the problems associated with restricted genomic diversity,
significant importance is placed on the generation of trait linked markers that
could aid in selective breeding programs. Diversity Arrays Technology (DArT)
is an innovative method that could detect whole genome variations without
requiring a pre-existing knowledge of the genome sequence. This technique was
applied to genotype 16 tomato accessions, which included domesticated and
wild species. A total of 2024 polymorphism was identified between the species.
These polymorphic clones were subsequently used to Bin map an introgression
population between domesticated S. lycopersicum and wild S. pennellii. Based
on the Bin mapped data clones involved in increase human health traits,
lycopene and carotene, could be identified and subsequently sequence analysis
were performed. The Diversity Array will be transformed into a Polymorphic
array which will be used in future tomato mapping and QTL identification.
doi:10.1016/j.sajb.2008.01.118
The effects of different drying rates of some biochemical aspects of
recalcitrant seeds of selected species
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While orthodox seeds can tolerate dehydration to water contents lower than
0.05 g/g, recalcitrant seeds lose vigour with relatively little drying. The ability to
tolerate desiccation is dependent on the operation of an interactive suite of
mechanisms, which involves inter alia the protection of cellular membranes and
intracellular components. Within recalcitrant seeds there is some variation
among species in degree of desiccation sensitivity, but the rate of water loss does
affect in the extent of dehydration that can be tolerated in the short-term. With
slow drying (e.g. over saturated salt solutions), seed tissues spend a longer
period of time at intermediate water contents at which aqueous-based deleterious
processes can occur, compared with material that is rapidly dried, which spends
shorter periods at these potentially damaging water contents. Rapid drying has
been shown to permit the survival of excised embryonic axes to relatively low
water contents, although there is always a minimum that is higher than the water
contents survived by orthodox seeds. The present study investigates the
biochemical basis of the effect of drying rate on the response of recalcitrant
seeds to drying. The biochemical responses measured include vigour,
production of reactive oxygen species and the activity of anti-oxidant enzymes,
membrane damage (assessed by electrolyte leakage and ACC-oxidase activity),
rate of protein synthesis and the profile of heat stable proteins.
doi:10.1016/j.sajb.2008.01.119
Smoke treatments improve growth and yield of commercially grown tomato
and onion under greenhouse conditions
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Fire plays an important role in traditional agriculture. By-products of fire
such as smoke and ash are commonly used for drying and storing grains. These
practices help to achieve better germination and enhanced seedling growth of the
crop. The stimulatory role of smoke is therefore widely investigated. However,
there is not enough information with respect to the effect of smoke on yield of
crop plants. This study highlights the influence of smoke-water and a smoke-
isolated butenolide on growth and yield of tomato and onion. Smoke-water
(1:500 v/v) treatment yielded maximum height, number of leaves, and stem
thickness of tomato plants from 57 to 78 days after sowing. The total number of
marketable fruits was significantly greater (P=0.05) for smoke-water-treated
(1:500 v/v) tomato plants (168) than the control (124). Smoke-water-treated
tomato plants yielded 35% more fruits than untreated plants. In spite of
achieving a greater number of tomatoes, smoke treatments did not influence fruit
quality. In the case of onion, smoke-water (1:500 v/v) treatment significantly
increased (P=0.05) bulb diameter (41.8 mm) and bulb weight (48.3 g) over the
control (26.4 mm and 17.4 g respectively). The butenolide also gave a
significant improvement (P=0.05) over the control. Onion plants treated with
smoke–water and the butenolide solution had significantly greater (P=0.05)
above ground biomass than untreated plants. There was an improvement in
harvest indices of smoke–water- and butenolide-treated plants suggesting pos-
sible use of smoke-technology for tomato and onion cultivation.
doi:10.1016/j.sajb.2008.01.120
Cryphonectriaceae canker pathogens on native and non-native Myrtales in
southern Africa
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The Cryphonectriaceae includes some of the world's most important
tree pathogens. Three genera occur in Africa. These include two species of
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Chrysoporthe, Chr. austroafricana and Chr. cubensis, with Chr. austroafricana
hypothesized to be native and Chr. cubensis introduced. Chr. austroafricana
infects non-native Eucalyptus spp. and Tibouchina granulosa and native
Syzygium spp. in southern to central Africa. Chr. cubensis infects non-native
Eucalyptus spp. and S. aromaticum in central and eastern Africa. Celoporthe
dispersa is known only from South Africa and has been collected from He-
teropyxis canescens, S. cordatum and T. granulosa. Holocryphia eucalypti,
known only on Eucalyptus spp., is believed to have been introduced into South
Africa. Based on the number of new reports, it is clear that the geographical and
host distribution of Cryphonectriaceae in Africa is incomplete. In this study,
Myrtales in Zambia, Swaziland and South Africa were surveyed for the
presence of Cryphonectriaceae. Isolates were identified based on morphology
and DNA sequence comparisons for the partial â-tubulin gene region and the
internal transcribed spacer regions of the ribosomal RNA operon. Cel. dispersa
was identified for the first time from Zambia on S. guineense and S. cordatum
and on S. legatti in South Africa. H. eucalypti was found on Eucalyptus spp. in
Swaziland. Results of this study show that Cel. dispersa and H. eucalypti have
a wider geographical and host range than previously thought. Surveys and
monitoring of the occurrence of these fungi should continue as they are serious
canker pathogens of trees, clearly capable of host jumps between species in the
Myrtales.
doi:10.1016/j.sajb.2008.01.121
DNA transfer between plant and microbes
J. Vorstera, K. Kunerta, C. Cullisb
aDepartment of Plant Science, University of Pretoria, Pretoria 0002,
South Africa
bDepartment of Biology, Case Western Reserve University, Cleveland, Ohio
4404, United States
Natural DNA transfer between species remains a controversial issue. In this
study whole genome comparisons were done between the nuclear and plastid
genomes of rice and that of several microbial genomes to identify sequence
similarities between the genomes. These regions were then analyzed to determine
whether the similarities were due to conserved evolution or if they result from
possible horizontal gene transfer events between the rice and microbial genomes.
Several regions with significant sequence similarity to viral, bacterial and fungal
sequences were found in the rice genome. The results obtained showed that
important ribosomal subunits of the chloroplasts in rice and sorghum have
recently been acquired through horizontal transfer from microbial genomes.
doi:10.1016/j.sajb.2008.01.122
Out of Hawaii: A remote archipelago as a source area
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Oceanic islands have been viewed as natural laboratories for understanding
evolutionary diversification. Pacific islands support an unparalleled array of
biota whose patterns of diversity have contributed significant insights into
evolutionary theory. Many of the concepts have been derived from traditional
comparative biology and taxonomic systems. One fundamental conclusion is
plants and animals on isolated archipelagos stem from a one-way colonization
event from continents, sometimes moving in stepping-stone fashion across
regions with smaller inter-archipelago distances, to end up on the most remote
islands like Hawaii. Tremendous growth in geologic knowledge of Pacific
tectonics and dating of oceanic hot-spot archipelagos has opened a new era of
discovery of biogeographic patterns. The advent of cladistic approaches to
polygenetics and the incorporation of molecular data have launched a new and
exciting era of Pacific biogeography. Data from the genus Melicope (Rutaceae)
revealed a significant new biogeographic pattern of the remote Hawaiian Islands
serving as a source area for colonization followed by radiation. Hawaiian Me-
licope (56 species), which have diversified throughout the main Hawaiian
Islands, and another 10 to 15 vascular plant lineages have further colonized to
the Marquesas Islands, other islands of southeastern Polynesia, and as far as Fiji.
New data demonstrate more dynamic patterns of colonization across the Pacific,
and suggest that remote archipelagos inhabited by unique island-adapted
lineages can and do disperse to other archipelagos, if not back to continents.
doi:10.1016/j.sajb.2008.01.123
The presence (or absence) of a seed bank inmesic Thickets of the EasternCape
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Subtropical Thicket is highly resistant to indigenous herbivory, but does not
recover from major disturbances such as domestic herbivory and clearing. This is
generally attributed to the absence of seedlings of canopy species, as most of these
species regenerate through ramets. As the reasons for the lack of seedlings have not
been explored, it was decided to investigate the existence of a seed bank in Thicket.
Three sites were selected in each of the vegetation types Mesic Succulent Thicket,
Xeric Kaffrarian Thicket and Mesic Kaffrarian Thicket. Soil samples were
collected along transects (four per site) from three environments, namely under the
canopy, on the edge and in clearings. Each soil sample was divided with one half
sieved and seeds larger than 1mm identified, and the other half placed in a
glasshouse to allow the seeds to germinate. Once the seedlings had emerged, they
were identified and counted. The Thicket seed bank is dominated by herbs, grasses
and succulents, with very fewwoody canopy species found. This is consistent with
vegetation types that do not experience disturbance regularly. With an increase in
rainfall, there was an increase in the number of species in the seed bank, withMesic
Kaffrarian Thicket containing the most species and Mesic Succulent Thicket the
least. It can be concluded that it is unlikely that the seed bank will contribute to the
re-establishment of Thicket in cleared areas.
doi:10.1016/j.sajb.2008.01.124
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Vitaceae (the grape family) consists of 15 genera and about 950 extant species
and is widely distributed in temperate and tropical regions of both hemispheres.
Several genera exhibit intercontinental disjunctions in the temperate (e.g., Ampe-
lopsis, Parthenocissus, and Vitis) and tropical regions (Ampelocissus, Cayratia
and Cissus). The family also has an excellent Tertiary fossil record. Phylogenetic
analysis using nuclear GAI1 gene and chloroplast trnL-F, atpB-rbcL spacer and
rpl16 intron ofVitaceae provides a fairly robust and largely congruent phylogeny of
the family. Cayratia, Tetrastigma and Cyphostemma form a clade. Cyphostemma
and Tetrastigma are each monophyletic, and Cayratia is paraphyletic. Ampelopsis
is paraphyletic with the African Rhoicissus and the South American Cissus striata
and its close relatives (e.g., C. simsiana) nested within it. The pinnately leaved
Ampelopsis forms a subclade, and the simple and palmately leaved Ampelopsis
constitutes another subclade. Species of Cissus from Asia, Africa and Central and
South America (except the C. striata complex) are monophyletic. Pterisanthes of
southeasternAsia forms a clade with theAsianAmpelocissus.Vitis ismonophyletic
and forms a larger clade with the tropical Ampelocissus, and Pterisanthes.
Parthenocissus forms a clade with Yua with each genus supported to be
monophyletic.Cissus from the OldWorld is paraphyletic with the neotropical core
Cissus nested within it. The basal grade of Cissus consists of taxa from Africa.
The African–Asian biogeographic relationships are dynamic with several
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